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SUPPLEMENTARY METHODS
15!
Site description and sampling 16! Kabuno Bay (KB, 1.58º-1.70º S, 29.01º-29.09º E; DR Congo) is a sub-basin of Lake 17! Kivu located in the East African Rift system. KB has a surface area of 48 km 2 and a 18! maximum depth of 120 m and is permanently stratified. Many physical and chemical 19! characteristics of the basin are related to its isolation from the main lake due to its 150 20! m wide and 10 m deep connection 1 . Further details on KB and Lake Kivu are published 21! elsewhere [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . Water samples were collected at different depths during two sampling 22! campaigns conducted during 2012 covering both the rainy (RS, February) and the dry 23! (DS, October) seasons using either a battery-driven peristaltic pump connected to a 24! weighted-double conical intake through plastic tubing (for those depths corresponding 25! to the oxic-anoxic transition zone) or a 5-l vertical Niskin bottle (Hydro-Bios; for the 26! rest of the depths). Water samples were processed immediately for chemical analyses or 27! subsequently stored in 4-l plastic containers at 4°C for further processing for molecular 28! microbiology.
29!
Physico-chemical analyses 30!
Vertical depth profiles of temperature, conductivity, pH, and oxygen were measured in 31! situ with either Hydrolab DS5 (OTT Hydromet, Germany) or a Sea&Sun CTD90 (Sea 32! and Sun Technology, Germany) multiparametric probes. Photosynthetically Active 33! Radiation (PAR) was measured by means of a Li-Cor LI-193SA spherical quantum 34! sensor apparatus (Lincoln, NE, USA). Fe speciation was measured by ferrozine 35! method 12 . CH 4 concentrations in the collected water samples were determined as 36! previously described 9,13 via the headspace equilibration technique and gas 37! chromatography 14 . 38! Water samples for NOx (i.e., NO 3 -and NO 2 -) analyses were directly passed through 39! 0.22 µm pore size cellulose acetate syringe filters and stored frozen until analyses with 40! no preservative. NO 2 -concentrations were determined following the sulphanilamide 41! coloration method 15 , whereas NO 3 -concentrations were measured after vanadium 42! reduction to nitrite and further quantified as previously described 15, 16 . Samples for 43! Hydrogen (H 2 ) determinations were conducted by headspace equilibration 44! technique 17, 18 . Furthermore, acetate (CH 3 COO -) concentrations were measured from 45! ! 3! frozen water samples collected during the DS sampling campaign by Ion 46! Chromatography using a Dionex Instrument as described here 19 .
47!
Samples for the determination of the stable isotope composition (δ 13 C) of dissolved 48! inorganic carbon (DIC) were collected by gently overfilling 12 ml glass vial (Labco 49! Exetainer) preserved with 20 µl of saturated HgCl 2 (final conc., 0.45 mM). For the 50! analysis of δ 13 C-DIC, a 2 ml helium headspace was created and 100 µl of H 3 PO 4 (99%) 51! was added into each vial to convert all DIC species into CO 2 . After overnight 52! equilibration, a variable volume of the headspace was injected into an elemental 53! analyser coupled to an isotope ratio mass spectrometer (EA-IRMS; Thermo FlashHT 54! with Thermo DeltaV Advantage). Calibration of δ 13 C-DIC measurements was 55! performed with certified reference materials (LSVEC and either NBS-19 or IAEA-CO-56! 1). Samples for the determination of the concentration and the stable isotope 57! composition (δ 13 C) of particulate organic C (POC) were obtained by filtering a known 58! volume of water on pre-combusted (overnight at 450ºC) 0.3 µm pore-size 25 mm 59! diameter glass fiber filters (Advantec GF-75) and kept frozen (-20ºC) until processing.
60!
Filters were decarbonated with HCl fumes for 4h, dried, packed in silver cups and 61! analysed on an EA-IRMS (Thermo FlashHT with Thermo DeltaV Advantage). 62! Acetanilide (δ 13 C = -27.65‰ ± 0.05) and Leucine (δ 13 C = -13.47‰ ± 0.07) were used 63! as standards, and were calibrated in-house against certified standards (IAEA-CH-6).
64!
Relative standard deviation for POC measurements was below 5%, and analytical 65! uncertainty for (natural abundance) δ 13 C-POC measurements was typically better than 66! 0.15‰.
67!
Pigment analyses 68!
Water samples for pigment analyses (2.0 to 3.0 l) were collected and subsequently 69! passed through 47 mm diameter Macherey-Nägel GF5 filters (Düren, Germany).
70!
Chlorophyll (Chl)-related pigments were analysed by High Performance Liquid 71! Chromatography (HPLC) from 90% acetone (Fischer Chemical) extracts (10 ml final 72! volume) according to 20, 21 . Identification and quantification of pigments were done 73! according to retention times and specific absorption spectra in the eluent solvents.
74!
Calibration and Chl a quantification were undertaken by using commercial external 75! standards (DHI, Denmark). The complete separation and quantification of 76! ! 4! bacteriochlorophyll (BChl) pigments and homologues was determined from the total 77! area of the corresponding peaks and using appropriate molar absorption coefficients 22, 23 .
78!
Total cell abundances 79!
Total cell abundances were quantified by flow cytometry as previously described 7 .
80!
Simple isotope mass balance 81!
The contribution of Chlorobium-derived carbon to the POC pool (%POC Chlorobium ) at a 82! given depth (z) was estimated via an isotope mass balance approach, as: 83! %POC Chlorobium = (100 x δ 13 C-POC z -100 x δ 13 C-POC ML ) / (δ 13 C-Chlorobium -δ 13 C-84! POC ML ) 85! where δ 13 C-POC z is the δ 13 C signature of the POC at the depth z, δ 13 C-POC ML (-27.5‰ 86! ± 0.3, n = 3) is the δ 13 C signature of the POC in the mixed layer, and δ 13 C-Chlorobium 87! is the theoretical δ 13 C signature of the Chlorobium, estimated based on the isotope 88! fractionation factor for C fixation by Chlorobioum via the rTCA pathway (-12.2‰, 24 ) 89! and the measured δ 13 C-DIC in the chemocline (-5.3‰ ± 0.2, n = 5).
90!
Light and dark CO 2 fixation 91!
Photo-and chemoautotrophic bulk CO 2 fixation rates were quantified in 60 ml glass 92! serum bottles from selected depths covering the oxic-anoxic transition zone of KB 93! during both RS and DS. Serum bottles (eight per depth) were overflowed 3 times, 94! completely filled avoiding bubbles and then capped with butyl stoppers and crimp-95! sealed with aluminium caps. The incubation set included clear (light) and dark 96! (aluminium foil covered) triplicate bottles. All samples were spiked with 1 ml of a 13 C-97! DIC solution (99.8% NaH 13 CO 3 dissolved in lake water; final concentration 1mM, 98! equivalent to less than 8% of total DIC stock) through the septa. Additionally, one 99! HgCl 2 -killed bottle for each condition was incubated as a control without biological 100! activity. Each bottle was gently shaken and incubated for 24h at their corresponding 101! depths. After incubation, 40 ml sub-samples were passed through 0.3 µm pore-size 102! glass fiber filters (Advantec GF-75) to trace 13 C-DIC incorporation into the POC pool, 103! and 12 ml sub-samples were used to fill Exetainer tubes (LabCo) 
145!
Molecular analyses 146!
Water samples (0.5 to 1.0 l) for nucleic acid extraction were processed, filtered and 147! stored as previously described 34, 35 . Genomic deoxyribonucleic acid (DNA) was 148! extracted from 0.22-µm filters and DNA extractions (ca. 50 µl at 60 -250 ng µl -1 ) from 149! each water depth were subsequently analysed by means of tag-encoded FLX-Titanium 150! amplicon pyrosequencing (TEFAP) 36,37 at Research and Testing Laboratory (Lubbock, 151! TX, USA). The archaeal and bacterial TEFAP (aTEFAP and bTEFAP, respectively) 152! were performed using previously described primers 37 .
153!
In order to obtain nearly full-length 16S rRNA gene sequences from pure cultures of 154! Chlorobi isolates from KB (see below), DNA was amplified with general bacterial 155! primers (27f -1492r; 38, 39 ) and sequenced at external facilities.
156!
Pyrosequencing data analyses 157!
Pyrosequencing data was analysed using Mothur 40 . Briefly data was decompressed and 158! sequencing errors were reduced by trimming flows (i.e., denoising) and sequences by 159! applying the following quality criteria: amplicons shorter than 200 bp in length, reads 160! containing any unresolved nucleotides and more than 8 homopolimers were removed 161! from the archaeal and bacterial pyrosequencing-derived datasets. Subsequently, 162! improved sequences were processed from individual files. Putative chimeras (checked 163! by using Uchime software 41 ) and contaminants (understood as those unclassified or 164! misclassified sequences) were removed from our sequence collection files. Afterwards, 165! alpha-and beta-diversity analyses by OTUs and phylogenetic relationships were 166! conducted. For the taxonomic adscription of both aTEFAP and bTEFAP amplicons, the 167! ! 7! SEED alignment for archaea and bacteria from the SILVA databases was uploaded in 168! 775 215 356 92 12  3  8  9 16 17 45  2  2401 450 331 354 532 424  8 103 112 85 2   k__Bacteria p__Armatimonadetes  112  0  5  2  3  6  5  14 12 33 22 10  68  1  1  4  5  2  0  1  54 0 0   k__Bacteria p__Bacteroidetes  861 54 81 52 48  61 51  85 115 103 137 74  1149 170 86 71 131 173  1 73 418 23 3   k__Bacteria p__Bacteroidetes  c__Bacteroidia  15  0  0  5  3  0  0  2  1  0  3  1  27  0  0  0  0  0  0 16  11 0 0   k__Bacteria p__Bacteroidetes  c__Flavobacteria  35  9 10  7  0  0  0  3  1  1  3  1  145 26  5 19 29 59  0  5  2 0 0   k__Bacteria p__Bacteroidetes  c__Sphingobacteria  152 25 41 11  4  4  5  10 18 10 19  5  400 97 50 32 69 49  1 27  59 14 2   k__Bacteria p__Bacteroidetes  unclassified  659 20 30 29 41  57 46  70 95 92 112 67  577 47 31 20 33 65  0 25 346 9 1   k__Bacteria p__Chlorobi  1916  8  8 108 265 326 320 229 208 109 183 152  811 23 15 29 42 
